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/602

INITIATE, THROUGH AN INTERFACE OF A DATA PROCESSING DEVICE, REVERSE PLAYBACK COF A
VIDEO FILE STORED IN A MEMORY OF THE DATA PROCESSING DEVICE

604
v [

CAUSE, THROUGH A SET OF INSTRUCTIONS ASSOCIATED WITH A PROCESSOR OF THE DATA
PROCESSING DEVICE COMMUNICATIVELY COUPLED TO THE MEMORY AND/OR AN OPERATING
SYSTEM EXECUTING ON THE DATA PROCESSING DEVICE, THE PROCESSOR TO READ FRAMES

CORRESPONDING TO THE VIDEO FILE IN A REVERSE CHRONOLOGICAL ORDER WITHIN A DESIRED
TIMEFRAME

606
v 4

DECODE, THROUGH THE PROCESSOR, EACH FRAME CORRESPONDING TO THE REVERSE
CHRONOLOGICAL ORDER FOR RENDERING THEREOF ON THE DATA PROCESSING DEVICE

FIGURE 6
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1
REVERSE VIDEO PLAYBACK IN A DATA
PROCESSING DEVICE

FIELD OF TECHNOLOGY

This disclosure relates generally to data processing devices
and, more particularly, to reverse video playback in a data
processing device.

BACKGROUND

A data processing device (e.g., a personal computer, a
laptop computer, a notebook computer, a mobile device such
as a mobile phone) may have video files stored therein. The
video files may be rendered on a user interface of a multime-
dia application (e.g., Windows Media Player®) on the data
processing device. A user (e.g., a referee in a sports match,
television broadcaster personnel) of the data processing
device may want to play a video file in reverse on the data
processing device in order to determine a course of action
based on examining time-specific events displayed through
the video file. The user may have to manually move a slider on
the data processing device to go to a particular point in time of
the video associated with the video file. The aforementioned
process may not be smooth and may require unnecessary
human finesse, leading to frustration on part of the user.

SUMMARY

Disclosed are a method, a device and/or a system of reverse
video playback in a data processing device.

In one aspect, a method includes initiating, through an
interface of a data processing device, reverse playback of a
video file stored in a memory of the data processing device.
The method also includes causing, through a set of instruc-
tions associated with a processor of the data processing
device communicatively coupled to the memory and/or an
operating system executing on the data processing device, the
processor to read frames corresponding to the video file in a
reverse chronological order within a desired timeframe fol-
lowing the initiation of the reverse playback. Further, the
method includes decoding, through the processor, each frame
corresponding to the reverse chronological order for render-
ing thereof on the data processing device.

In another aspect, a non-transitory medium, readable
through a data processing device and comprising instructions
embodied therein that are executable through the data pro-
cessing device, is disclosed. The non-transitory medium
includes instructions to initiate, through an interface of the
data processing device, reverse playback of a video file stored
in a memory ofthe data processing device. The non-transitory
medium also includes instructions to cause, through a set of
instructions associated with a processor of the data process-
ing device communicatively coupled to the memory and/or an
operating system executing on the data processing device, the
processor to read frames corresponding to the video file in a
reverse chronological order within a desired timeframe fol-
lowing the initiation of the reverse playback.

Further, the non-transitory medium includes instructions to
decode, through the processor, each frame corresponding to
the reverse chronological order for rendering thereof on the
data processing device.

In yet another aspect, a data processing device includes a
memory having a video file stored therein, a processor com-
municatively coupled to the memory, an interface to initiate
reverse playback of the video file stored in the memory, and a
driver component associated with the processor. The driver
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component and/or an operating system executing on the data
processing device is configured to cause the processor to read
frames corresponding to the video file in a reverse chrono-
logical order within a desired timeframe following the initia-
tion of the reverse playback. The processor is further config-
ured to execute instructions to decode each frame
corresponding to the reverse chronological order for render-
ing thereof on the data processing device.

The methods and systems disclosed herein may be imple-
mented in any means for achieving various aspects, and may
be executed in a form of a machine-readable medium
embodying a set of instructions that, when executed by a
machine, cause the machine to perform any of the operations
disclosed herein. Other features will be apparent from the
accompanying drawings and from the detailed description
that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments of this invention are illustrated by way of
example and not limitation in the figures of the accompanying
drawings, in which like references indicate similar elements
and in which:

FIG. 1 is a schematic view of a data processing device,
according to one or more embodiments.

FIG. 2 is a schematic view of a multimedia framework
implemented in the data processing device of FIG. 1, accord-
ing to one or more embodiments.

FIG. 3 is a schematic view of a user interface of a multi-
media application executing on the data processing device of
FIG. 1, according to one or more embodiments.

FIG. 4 is a flowchart detailing the operations on frames of
avideo file during reverse video playback thereof on the data
processing device of FIG. 1, according to one or more
embodiments.

FIG. 5 is a schematic view of interaction between a driver
component and a processor of the data processing device of
FIG. 1, according to one or more embodiments.

FIG. 6 is a process flow diagram detailing the operations
involved in reverse video playback in the data processing
device of FIG. 1, according to one or more embodiments.

Other features of the present embodiments will be apparent
from the accompanying drawings and from the detailed
description that follows.

DETAILED DESCRIPTION

Example embodiments, as described below, may be used to
provide a method, a device and/or a system of reverse video
playback in a data processing device. Although the present
embodiments have been described with reference to specific
example embodiments, it will be evident that various modi-
fications and changes may be made to these embodiments
without departing from the broader spirit and scope of the
various embodiments.

FIG. 1 shows a data processing device 100, according to
one or more embodiments. An example data processing
device 100 may include but is not limited to a desktop com-
puter, a laptop computer, a notebook computer, a tablet and a
mobile device such as a mobile phone. In one or more
embodiments, data processing device 100 may include a pro-
cessor 102 (e.g., Central Processing Unit (CPU), Graphics
Processing Unit (GPU)) communicatively coupled to a
memory 104, processor 102 being configured to address stor-
age locations in memory 104. In one or more embodiments,
memory 104 may include a volatile memory (e.g., Random
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Access Memory (RAM)) and/or a non-volatile memory (e.g.,
Read-Only Memory (ROM), hard disk).

In one or more embodiments, output data associated with
processing through processor 102 may be input to a multime-
dia processing unit 126 configured to perform encoding/de-
coding associated with the data. In one or more embodiments,
the output of multimedia processing unit 126 may be ren-
dered on a display unit 110 (e.g., Liquid Crystal Display
(LCD) display, Cathode Ray Tube (CRT) monitor) through a
multimedia interface 108 configured to convert data to an
appropriate format required by display unit 110.

It is obvious that an operating system 106 may execute on
data processing device 100. FIG. 1 shows operating system
106 as being stored in memory 104 (e.g., non-volatile
memory). In one or more embodiments, data processing
device 100 may execute a multimedia application 122 (e.g.,
Windows Media Player®) on processor 102; FIG. 1 shows
multimedia application 122 as being stored in memory 104 to
be executed on processor 102. In one or more embodiments,
multimedia application 122 may utilize an Application Pro-
gramming Interface (API) of a multimedia framework (to be
discussed with regard to FIG. 2) in order to execute process-
ing associated therewith.

FIG. 2 shows a multimedia framework 200 implemented in
data processing device 100, according to one or more
embodiments. In one or more embodiments, multimedia
framework 200 may provide multimedia capture, processing
and/or playback facilities utilizing local or remote sources. In
one or more embodiments, multimedia framework 200 may
be above a foundation layer that facilities access of hardware
such as a soundcard. In one or more embodiments, multime-
dia framework 200 may include an application layer 202
configured to communicate with a control unit layer 204 to
enable performing a task required by multimedia application
122. Thus, multimedia application 122 may be at a level of
application layer 202. In one or more embodiments, control
unit layer 204 may control dataflow through engines (or,
modules; shown as part of engine layer 206) of multimedia
framework 200 such as file reader 208, parser 210, decoder
212 and renderer 214.

File reader 208 may be configured to enable reading of data
(e.g., video file, multimedia file) from a source. Parser 210
(e.g., Moving Picture Experts Group (MPEG) parser, Audio-
Video Interleave (AVI) parser) may parse a stream of the data
into constituent parts thereof. Decoder 212 may decode a
compressed or an encoded version of the data and renderer
214 may transmit the decoded data to a destination (e.g., a
rendering device). The rendering process may also include
processes such as displaying multimedia on display unit 110,
playing an audio file on a soundcard, writing the data to a file
etc. It is obvious that the aforementioned engines (or, mod-
ules) are merely shown for illustrative purposes and that
variations therein are within the scope of the exemplary
embodiments.

FIG. 2 also shows storage driver 228 (e.g., a set of instruc-
tions) and display driver 230 (e.g., a set of instructions) being
associated (by way of being communicatively coupled) with
file reader 208 and renderer 214 respectively. Further, FIG. 2
shows a reverse video playback engine 226 (e.g., a software
engine) to enable software and/or hardware support to play
video files (e.g., video files 172 shown stored in memory 104
of data processing device 100) in reverse. In one or more
embodiments, multimedia application 122 may provide an
interface for a user 150 of data processing device 100 to
enable application of desired settings on a video file to be
rendered therethrough and/or perform desired tasks during
the rendering such as rewinding, fast-forwarding, playing and
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stopping. In one or more embodiments, the aforementioned
interface may also offer user 150 the option of playing the
video file in reverse, as will be shown in FIG. 3.

FIG. 3 shows a user interface 300 of multimedia applica-
tion 122, according to one or more embodiments. In one or
more embodiments, user interface 300 may include a rewind
button 302, a play button 304, a stop button 306, a fast-
forward button 308 and a reverse play button 310. The afore-
mentioned buttons are self-explanatory; initiation of playing
a video file in the reverse order through reverse play button
310 may require a driver component (e.g., driver of processor
102, driver packaged with operating system 106, driver pack-
aged with multimedia application 122 and/or associated soft-
ware) therefor. In one or more embodiments, multimedia
application 122 may transmit events related to the action
performed by user 150 on user interface 300 to multimedia
framework 200. Now, if user 150 clicks an active reverse play
button 310 on multimedia application 122 after loading a
video file on user interface 300, while viewing a video file on
user interface 300 and the like, an event associated therewith
may be transmitted to multimedia frame work 200. Here, in
one or more embodiments, reverse video playback engine
226 may detect video format of the video file and determine
support for reverse playback therefor.

In an example embodiment, if reverse video playback
engine 226 detects that the video format is Motion Joint
Photographic Experts Group (MIPEG) based, processor 102
may start reading frames of the video file from a current
position of a seek bar 322 (e.g., a draggable thumb) of user
interface 300 to a start of the video file in reverse order.
Decoder 212 may then decode each frame read to render
on-screen (e.g., within user interface 300) on display unit 110.
In the case of MIPEG videos, no inter-frame dependency
exists; information is not shared between neighboring frames.
Therefore, an individual read frame may be decoded through
a JPEG decoder (example decoder 212) and rendered.

In one or more embodiments, audio may not be decoded
during the reverse playback as audio does not carry meaning-
ful information within the context of the reverse playback. In
one or more embodiments, multimedia application 122 may
be implemented such that time is decremented within user
interface 300 and reverse movement of seek bar 322 is in
synchronization with the reverse video playback. FIG. 4
shows a flowchart detailing the operations involved in the
reverse video playback discussed above, according to one or
more embodiments. In one or more embodiments, operation
402 may involve checking, through processor 102, as to
whether the current frame number (N) at seek bar 322 is 0. If
yes, the reverse video playback process is ended. If no, opera-
tion 404 may involve decrementing the frame number (N) by
1 (or, N=N-1), reading the frame corresponding to a frame
number N=N-1, decoding the frame corresponding to the
frame number N=N-1 through decoder 212 and rendering
frame corresponding to the frame number N=N-1 through
renderer 214 on-screen (e.g., within user interface 300).

The above process may be repeated for all remaining
frames. In one or more embodiments, it may be required to
maintain the frame rate (or, frames per second) during the
process. For the aforementioned purpose, each video frame
may have timestamp information thereof associated there-
with, which can be utilized to determine the frame rate for
rendering the video frames. In the forward video playback
process, the timestamps may be incremented in an order of O
(timestamp of the first frame rendered), Int, 2xInt, 3xInt, . . .
TS(n-1), TS(n) . . . End-Int, End, where Int is the time-
interval between the timestamps, TS(n-1) is the timestamp of
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(n-1)th frame, TS(n) is the timestamp of the nth frame and
End is the timestamp of the last frame to be rendered.

In the reverse video playback process, the timestamps may
be decremented in the order of End, End-Int . . . TS(n),
TS(n-1),...,3xInt, 2xInt, Int, 0. Thus, in order to render the
decoded frame at the correct timestamp, the example relation
TS(m)=TS(n-1)-[TS(n)-TS(n-1)] may be utilized.

It is obvious that seek bar 322 position may not be the only
way to trigger reverse video playback. For example, the driver
component discussed above may enable automatic reverse
video playback following completion of play of a video file.
Other possible variations are within the scope of the exem-
plary embodiments. Further, user 150 may be provided the
option (e.g., through user interface 300) to save the video file
in the reverse format thereof into memory 104.

It is obvious that the engines of multimedia framework 200
may be executed through processor 102. The driver compo-
nent or equivalent software thereof discussed above may be
stored in memory 104 to be installed on data processing
device 100 after a download through the Internet. Alternately,
an external memory may be utilized therefor. Also, instruc-
tions associated with the driver component may be embodied
on a non-transitory medium readable through data processing
device 100 such as a Compact Disc (CD), a Digital Video Disc
(DVD), a Blu-ray™ disc, a floppy disk, or a diskette etc. The
aforementioned instructions may be executable through data
processing device 100.

The set of instructions associated with the driver compo-
nent or equivalent software thereof is not limited to specific
embodiments discussed above, and may, for example, be
implemented in operating system 106, an application pro-
gram (e.g., multimedia application 122), a foreground or a
background process, a network stack or any combination
thereof. Also, it is obvious that the reverse playback process
may be initiated through a physical button on data processing
device 100, a touchscreen option on data processing device
100, a menu option on-screen on data processing device 100
etc. Further, user 150 may be provided an option to enable/
disable reverse video playback in data processing device 100.
Other variations are within the scope of the exemplary
embodiments discussed herein.

FIG. 5 shows interaction between a driver component 502
and processor 102 (e.g., GPU) during reverse video playback,
according to one or more embodiments. In one or more
embodiments, when user 150 clicks reverse play button 310
(or, any equivalent action that initiates the reverse video play-
back, depending on the implementation and the options),
driver component 502 may enable processor 102 execute
reverse video playback engine 226 and associated engines
thereof to play the requisite video file in reverse.

FIG. 6 shows a process flow diagram detailing the opera-
tions involved in reverse video playback in data processing
device 100, according to one or more embodiments. In one or
more embodiments, operation 602 may involve initiating,
through an interface (e.g., user interface 300 of multimedia
application 122) of data processing device 100, reverse play-
back of a video file (e.g., video file 172) stored in memory 104
of data processing device 100. In one or more embodiments,
operation 605 may involve causing, through a set of instruc-
tions associated with processor 102 of data processing device
100 and/or operating system 106 executing on data process-
ing device 100, processor 102 to read frames corresponding
to the video file in a reverse chronological order within a
desired timeframe following the initiation of the reverse play-
back.

In one or more embodiments, operation 606 may then
involve decoding, through processor 102, each frame corre-
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6

sponding to the reverse chronological order for rendering
thereof on data processing device 100.

Applications of the reverse video playback discussed
above may include but is not limited to conflict resolution in
sports/events (e.g., tennis, athletics, shooting) through video
evidence and video effects such as anti-gravity and zero-
gravity.

Although the present embodiments have been described
with reference to specific example embodiments, it will be
evident that various modifications and changes may be made
to these embodiments without departing from the broader
spirit and scope of the various embodiments. For example, the
various devices and modules described herein may be
enabled and operated using hardware circuitry, firmware,
software or any combination of hardware, firmware, and soft-
ware (e.g., embodied in a non-transitory machine-readable
medium). For example, the various electrical structure and
methods may be embodied using transistors, logic gates, and
electrical circuits (e.g., Application Specific Integrated Cir-
cuitry (ASIC) and/or Digital Signal Processor (DSP) cir-
cuitry).

In addition, it will be appreciated that the various opera-
tions, processes, and methods disclosed herein may be
embodied in a non-transitory machine-readable medium and/
or a machine accessible medium compatible with a data pro-
cessing system (e.g., data processing device 100), and may be
performed in any order (e.g., including using means for
achieving the various operations).

Accordingly, the specification and drawings are to be
regarded in an illustrative rather than a restrictive sense.

What is claimed is:

1. A method comprising:

initiating, through an interface of a data processing device,

reverse playback ofa video file stored in a memory of the
data processing device;

causing, through at least one of a set of instructions asso-

ciated with a processor of the data processing device
communicatively coupled to the memory and an oper-
ating system executing on the data processing device,
the processor to read frames corresponding to the video
file in a reverse chronological order within a desired
timeframe following the initiation of the reverse play-
back, wherein a timestamp is associated with each one of
the frames;

decoding, through the processor, each frame correspond-

ing to the reverse chronological order for rendering
thereof on the data processing device; and

determining a frame rate for the rendering based to main-

tain a time interval between the timestamps associated
with the decoded frames equal to the time interval
between the timestamps associated with the frames dur-
ing a forward playback of the video file.

2. The method of claim 1, wherein at least one of:

the interface of the data processing device is at least one of:

a physical button on the data processing device, a user
interface of a multimedia application executing on the
data processing device, a touchscreen option on the data
processing device and an on-screen menu option on the
data processing device,

the set of instructions is part of a driver component, and

the video file is in a Motion Joint Photographic Experts

Group (MIJPEG) format.

3. The method of claim 2, wherein the timeframe corre-
sponds to a current position of a seek bar on the multimedia
application executing on the data processing device and a
desired position of the seek bar related to a temporal past with
reference to the current position.
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4. The method of claim 3, comprising synchronizing a
reverse movement of the seek bar with the reverse video
playback.

5. The method of claim 2, further comprising:

implementing a multimedia framework on the data pro-

cessing device;

transmitting, through the multimedia application, an event

related to the reverse playback to the multimedia frame-
work; and

executing the reverse playback through the multimedia

framework, in conjunction with the processor.

6. The method of claim 1, comprising dispensing with
decoding audio data related to the video file during the reverse
playback.

7. The method of claim 1, wherein the initiating of the
reverse playback of the video file is automatic following
completion of play of the video file.

8. The method of claim 1, wherein the initiating of reverse
playback of the video file is automatic following completion
of play of the video file.

9. The method of claim 1, wherein the initiating of reverse
playback of the video file is automatic following completion
of play of the video file.

10. A non-transitory medium, readable through a data pro-
cessing device and comprising instructions embodied therein
that are executable through the data processing device, com-
prising:

instructions to initiate, through an interface of the data

processing device, reverse playback ofa video file stored
in a memory of the data processing device;

instructions to cause, through at least one of a set of instruc-

tions associated with a processor of the data processing
device communicatively coupled to the memory and an
operating system executing on the data processing
device, the processor to read frames corresponding to
the video file in a reverse chronological order within a
desired timeframe following the initiation of the reverse
playback, wherein a timestamp is associated with each
one of the frames;

instructions to decode, through the processor, each frame

corresponding to the reverse chronological order for
rendering thereof on the data processing device; and
instructions to determine a frame rate for the rendering
based to maintain time interval between the timestamps
associated with the decoded frames equal to the time
interval between the timestamps associated with the
frames during a forward playback of the video file.

11. The non-transitory medium of claim 10, comprising
instructions compatible with at least one of:

the interface of the data processing device being at least

one of: a physical button on the data processing device,
auser interface of a multimedia application executing on
the data processing device, a touchscreen option on the
data processing device and an on-screen menu option on
the data processing device,

the set of instructions being part of a driver component, and

the video file being in an MJPEG format.

12. The non-transitory medium of claim 11, comprising
instructions related to the timeframe corresponding to a cur-
rent position of a seek bar on the multimedia application
executing on the data processing device and a desired position
of'the seek bar related to a temporal past with reference to the
current position.
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13. The non-transitory medium of claim 12, comprising
instructions to synchronize a reverse movement of the seek
bar with the reverse video playback.

14. The non-transitory medium of claim 11, comprising
instructions to:

transmit, through the multimedia application, an event

related to the reverse playback to a multimedia frame-

work implemented in the data processing device; and
execute the reverse playback through the multimedia

framework, in conjunction with the processor.

15. The non-transitory medium of claim 10, comprising
instructions to dispense with decoding audio data related to
the video file during the reverse playback.

16. A data processing device comprising:

a memory including a video file therein;

a processor communicatively coupled to the memory;

an interface to initiate reverse playback of the video file

stored in the memory; and

a driver component associated with the processor, at least

one of the driver component and an operating system
executing on the data processing device being config-
ured to cause the processor to read frames corresponding
to the video file in a reverse chronological order within a
desired timeframe following the initiation of the reverse
playback, wherein a timestamp is associated with each
one of the frames and the processor further being con-
figured to:
execute instructions to decode each frame correspond-
ing to the reverse chronological order for rendering
thereof on the data processing device, and
determine a frame rate for the rendering based to main-
tain a time interval between the timestamps associ-
ated with the decoded frames equal to the time inter-
val between the timestamps associated with the
frames during a forward playback of the video file.
17.The data processing device of claim 16, wherein at least
one of:

the interface of the data processing device is at least one of:

a physical button on the data processing device, a user
interface of a multimedia application executing on the
data processing device, a touchscreen option on the data
processing device and an on-screen menu option on the
data processing device, and

the video file is in an MJPEG format.

18. The data processing device of claim 17, wherein the
timeframe corresponds to a current position of a seek bar on
the multimedia application executing on the data processing
device and a desired position of the seek bar related to a
temporal past with reference to the current position.

19. The data processing device of claim 17, further com-
prising a multimedia framework implemented therein,

wherein the multimedia application is configured to trans-

mit an event related to the reverse playback to the mul-
timedia framework, and

wherein the multimedia framework is configured to

execute the reverse playback in conjunction with the
processor.

20. The data processing device of claim 16, wherein decod-
ing audio data related to the video file during the reverse
playback is dispensed with.
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